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F n - ^ > ^ O fc«^*#*Jj«*#f4 ilt 

^> Ft- H^>^fc:te<,>T, »ffly-/+*>FflSffi. 
(D--»X»±8P^-e<Dy-<ir*> Ft- YlsZsiKDWm 

rSCi*#®<h^6^^> Ft- F^>^„ 
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1 

F £«ffi±K a - a > ^ b fcffl£^tf£jj^f4 itr 
a5X^S5^CD^V^> Ft- F:»^CDfiJoi 

£££V^> F<DJ¥3#1 O/imHil 0 0 /zmOTr 
^^Ci^mi-r^it^Jil ^IBigcr)^^^> Ft 
- F>0^ e 

m&m 3 ] itui bs«# i o o w/m • k JiLbo^a 

> Ft:- F^>^ 0 

^r> KO(R®S*W5 OOW/m • K«±2 0 0 OW/ 
-f+^e> Ft- F->>^o 

[»3j8S7-] mfiB2Wi^> Ft- his>?(D±m 

axtO. 2Mm«T-r*SCi*«ai-rSlt«Sl 
fcsafcD Ft- hs>>^ 0 

Ft - F 5» *(Z>Sj§:frffiK:fcc>T , S«LBtM 
y^^^>Fv-^mi^c^Ktir^SD D Dr 

CC»oT«ffly-f Ftt^«K3»ffA«*t*«K 

«R^e>K0Ul"rxSi*iiB^4Ci«:eai"r-5, ^ 

4^^ Ft- h V>^<D18S*ffi. 
[»*B 9 ] m%^f&&tc£ D ^l£<* ftfc: ¥4 > 
F £S«±fc: n - ^ > ^ L fcffl6»«*JRtm i L r 

^>Ffc-h-»^CD»JS*ffitc*j(,»r. S«_BcM 



C2) ^2 000- 1 33 75 2 

2 

6. u-tf-k:j;^T^i?p a a r£>£t- h>»*c>?fc 

tt«c«Ba**Ati*xgia&R(OTif (s/y=i>m) w 

£ t - F ^>^(Z>»««cWiA**Atiaxgi±Tffitc 

^» * £ fuiBCD^sg^ d uu-r IH i -5 c 

10 & 

[0 00 1 ] 

?)&l&2tifL#4+*>}: tWRtfrhftZK- Ff> 
^ac^*©iBt*ffi. #«cR#-f1r*>F»W{c&J|Wb 

[0 002] 

20 if-a^^-F, led (»*^*-f) , **** 

#4**:zs }F\tmm^^>^LhmBMmim^t^ 
5ms&&*>ttisb. mm<D&\,^^4*. tct^t. 

-ir-mmm) commmtt ir^t*> f*«c^ 

30 « % coy-fto Ft- h-»^cc«Mffl^Scc<t 
Mffl^^^t*> F^im^hrc^o ^2 

i*&^±Tmm»tt#4+*>} : K-bl'>9<D9l 
5- 1 1 4 67 7#&fiK:*Sm #P6**«9J*0 

/c^^^^> Ft - F^>^©»J£&acc»-^<Hr* 

[0 003] H2*#JHLT, flebD«6*»r«*T 
40 ^f^F^^n^. C(D^$tl-5^f^> 

FcDW*tt«»18ia<0*S«:, a<D8fBlgfiD5fii,5 
FcD^$^*»S B a D-C*^t-FSx>^ 

e^»raa«^ff >r x ^ y-/ > f t - f 

RmaxO. 2 MmJMT*rHJS3*i*. ^(CftRSfa 

FOW«3&S!»«StlS.. ^CtC^>fi-' : E:> F©S»K<Z> 
50 ±TWtC&m<tt!m&$li2tl2> (Xt-vZ?2 0 2), f 



3 

&m^~Cm&J&J&$tli> (^r77'2 03) * CCD&JS 
12, 2 13). M^XmtLXU-lf-mx^J:^ 

Kb- visis 2tmm.znz> n 

[0 004] 

tay -/ -we > f ©» s *«**sfiS©/f[ g uzmrn l^^m 

[0005] HCc^a(OWSK:^}^S«Fra«»ffly-r 

T£ 0 0. 3-0. bmmOmSteiX&lSiStltcgm 
y^^> FOft©HIffl$}iRmaxr2 5—5 0 
miiiWI COtMRmaxO. 2/im«Bctr 

Xgtotafria* Ffc^+*> Ft- F 

[0006] ±K2o©raflWR*)B»r4*ffii it, 

ikKd^C^i£^^^oa®±tc^< MfH^/£^ * 

Sllirtg^cDb- h^>^^OSffi^f*> Kb- 
h^>y(DSto»JCcfflc>-S4c^*ffi^SSK:*itS 
-So 03 ec*awco«ffly F«<g«#E<DgB§x 
S(a) (HOifiEW) 4, S6*Oi5Bft*ffitCcfe5a«y 
^f^>KIfi©M@IS (b) (BflX&flH) t*l\M 
IfelttHtSt. IKa) ri* $fcra>**JLfc» 

profits y-Yi-*> Faffi*HFfSo®fflKcc&s*r- 

«F«*>Wr»«±«c«ffiy-fir*>F*^jab, 2«c© 

Faw*BfE©roB««cftssErJt«w 

F©WE*»*. SJSXS (a) fC<t*y-Y+*> F« 
#tv< * ##££-T SMtt*tt2rfflfcfttt § c i r 

teSfflfifcg«S:/BC>SC 4t^«ttlSfl»{t49nnTtt 
&C4-C&&0 

[0 00 7] 1^^35:^6132 ©iTiiM^^f^^ 
Kb- >^<0«Jft*j**«WBy-f F«^«« 
ecM^-r^4> FH»t4tl/- tf-t? 
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WK0Tb*5CiK:a5. y-/+*>F36*U-1f-JD 
X$n*4*DX«Ftc|^'rSJ»«:j:ory-Y+*> Ft* 
^Stt©**^:? W F (ft) CC^m/TL*t^ 
¥^#x^*fflb- F »^(cKXdtiSMUi«KA 
?2>C£&X£tj:l,K ^cZA^^tZs KfcA-^fcU— !f 

-i^fflo r««Wft;fc* Jn* 3 c 4 tc J: o r^fo u <fc 
5it4i, »«^Sii[«cSHi-rb- K*»^k:s8*3 

aw «±t a© 5 & mm* *jB«-r & cc & ^ nfc & 
[0008] -r«c*>%*»e8©gffj«ajStt©iiEc*ija 

Ft - f*-/>^*«HSr«w*c iic**. mi 
i£©J: 5 tcSftffly F^^-f ^>^Ucj|^S 

***U/B l/T^ffift b - F 5/> ^ 3r#M&~r Z>tc#><DWck 

[0 0 0 9] 

TIB^ WC<fc -?t & C <t &X # £ . 
( 1 ) MtE&f&mc <k *5 £rf& ZtitcZJ^^ls F*S« 

b- h-»^jc*jc>r, ^ffiy^+^^Ffflas©— »x 

30 «^^-e©y>r^^:>Fb- F-»y©ffilJS©^^ 

mttitc^xmm&icfrmznx^zmt&^iTzc ± 

(2) mriB*«±cc3-^^>^3nfc»«^fisy>r+' 

FO»S*s 1 0 MmJa±l 0 0 MmJWT, MF*0< 
»2 0MmHi:6 0 MmttTt^^Ci^iTU 
IB ( 1 ) CCfBtS©y^^>Fb- F-»^ 0 

( 3 ) tneatsds 1 o ow/m • k«±, u < i 

±12 ( 1 ) KiEiS©y^-^> Ft- F-»y„ 

40 [ o o i o ] ( 4 ) ms^Mimmtfins ti/c±T-i 

IB©««JBaa#l x 1 0* QU±X$>2>C±ZftWL£? 
^_blB ( 1 ) KiBiS©^-^>Fb-F>'>* 0 

(5) WIB^^^> F©fflM©a«B5«:»fosnrt^ 
4»»©T»tt»«i«fH*J«y-r+*> F4©iraec 
fiSl, ±««*©TiS^ 6 5m m«±, U < « 1 
0 m mK±«l*ifefi[a«:* 4 C 4 4«f«4 T S±t3 

( 1 ) CCBB«©y-<+' j e> Fb- h^>^ e 

(6) fuiBM*a^^^CJ:»P^^Stx/c^^^^:> F© 
f|*H£>g^#5 0 OW/m • K&L±2 0 0 OW/m • K« 

50 T, ^ U < » 1 0 0 0 W/m • Ktt± 2 0 0 0 W/m 



5 

• K«T"C*SC<!:*#»&rS±i2 ( 1 ) (Cists©:? 
-n**> Ft- hv'^^o 

co o i i ] (7) fffiey-f-t~e>Ft- i-»*©jh 

max-CO. 2 MmJ^T-C*-SCi*!|$mi-r-5>±ie 
< 1 ) KiB^©2Wi'*> Ft- h^>d?„ 
(8) «UB^BRffi«:«fc»)^iS3tifcy-/+- : e>K**« 

ft< i «>±T2 1(C^lftMi«3 ilfc f 1 1/ F 
t- h^i'OSSii^SjScte^-r. gflLktcStfB^tS*' 
K43-f^ > WlSi, ^-f+*>FB 

F^>*©^K^&#£A*l£XII£±T[BCC&JS-ffc 
«ttS^f-5XIIi. Buia©^KtIKJ:&iBi*<*K:?9->T 

U fiii&S&S-C&St- hix>^?rfuiacDffi-g-S^6 
IX9ajTXfI££ra^SC ITS. 
Ft - *©»$£:&&. 

[0 0 12] (9) mtB#^ttJ:9^£Sn;fc*V-1f 

L/TfflU. 4>fc< i«>±T2ffi«C^S^fcMffl*s^3nfc 
^ir^VFt-F^V^SBt^CctetvC. m&± 

at?** t- f is>?(DBViic®&?>-ZAtizj:mt± 

3i*i^K^{cJ;-2.^ji*(c?&oTMtif F& 

t- h->>^£fjlB©g^g«*>6SXDttiTX*I<i:£if 
^.SCi^itS.. Ft- l-»£>©ig 

[0013] C©»IBKJ:htf S"«£«±K»ra^J5S* 

FaffiOWflBDOXtcJ: otS^ifi(Df??:^S 
,5.-C4)-St-h-»^ifgD^5tC*rlDX^--5. 

s«^©sijnx^tf ^. -?-©fc»K:*-ra^s«=&sffi 

t>fc«Wr«K J: o tim D at* St— FV>d7 ©JfJtt 

y-f Fy--c*nxstifcSt«:-5-or««Mfjcc 
cooi4] «±© «t 5 {cs&©#S«xii©iiir<cS«ffliJ 
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±TJgiftg!©«^t- F->>^=Sr^-r^C£*i-C^ 

tctbtr-i*^ Fe#*sfe-os^^efe{cj:^-ct- h 
io [0015] *»w«c*»c»r, r^^K^-ijsn-s j 
j^r^i-tr^FSr^s-fs^-r. *«(c r^j # 

*© r&j *5fiSSl,rti<il?i-C. iSMTZ Tittj £« 

*?(5j*rs. c© r^wj r&j © 

^ftS. #3S9J©&cc^**>F©itKi^fttiX 

r&j ©rt^-e£(tt*ojfi6i?i:&i&.s©T\ ^w©«« 
£mc#ij 3 nri, *®Wfc±ie© <fc 5 * m 

l?j Si^<« r&rtj ©SMvc(,>-5SB#;£^-r-5&© 
•c&z. *^-c«. c©«fc^ac^-t»-t>F©a«fl5j 

{CfOn/cgP^?: t - h Sx> ^©fflij^tc??^^ i*S C i tc 
-{CJ:-5?^©JS^6U— !f-CC«f:-£glt,>j*©je*-rj "C 

»©js*»6«msij^s-cj Lfcffi^r. imm 

[0016] 

[*W©HJS©JKS] 01 (J*^5C*JW-2>^^i'*> 
F t - h ©Sf^S^^-TXSS-C* 5.01* 
40 ^b-r^WO^^^^Ft-F^^i'©^*?* 

li£ffi{cJ:^'r^^+*>F ; S:3-7-^>^-r-S (^f-^ 

^ioi). ^k^-{+*> F«ffi©weJnx«:«fcor 

ir-t > FMOffiflS* R m a x 0 . 2u m«TCC * 

F^>^4I^C/13{C*-C»nX-r-5> (^T- f ^i o 
2 ) . Wm&W-i F©/S*« 1 0 u m&.± 1 0 

0 u miyT. L<tt20u mfeLk6 0 u maTT* 

50 0 3). »^g^&S1£M£±«CftWr&}$L^if'* 



» I 



10 



MS^:^>ff^> Ffffl^itefttrc^LL—lf---^ 

<mmxmxm&^ < «ftr*&@ n *m±?*>tc&i>- 

^'113. 114. 1 1 5) . t^IliU^t 

b'v-xmnzntcm (frzmzu— v-xmxi, 
tcm) Km^xmmmcti*m^xm%# j ^m^mm 

(Xr-yy'l 0 6). 

[0 0 1 7 3 C<D<£MCGTMi&£ft/c^i^>Fb 
-h^>^<ommu±m (1) KIS*g<7)J;5K2Vi^ 
> F<DffiJM(7> 1 tclt±ms b - F * <D9\-m±W 

tetDtc^xmffimitftmzftx^z^ft&m'rzttic 
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8 

[ o o i 9 ] jbia ( 2 ) <,c=m<DmE#j +a^b- f 

t/> *CCfat *T «£V > F«E>J»3 *s 1 0 u mJtLL 1 
0 L< te2 0 uml^±6 0 MmWT~C 

[ 0 0 2 0 ] ±12 ( 3 ) i-=e> Ftt^ 

b- F'>>^tCfet^r«, £V+j&s=i-^-/ >^£ft£ 
WK#1 0 0W/m • KJHJL &£U<\Z1 2 0W/m 

^>F^r2-^^>^BI#g-ci OOW/m • KJ«_h<D 

mm<DmGmm& i o ow/m • K&L±ncmm-r&m& 

Tb-F-»^4Lrffiffl-r-5iS^ ?4ir*>F;l£tt 

■cat < mfo<Dm&mmb&mK&w*^zm^tj:mm 

tiijjzmfc U-1f-m<D b — bis># &Cg2£ 3 ft iJWR 

tt«siArsft:sE>(c»sfioMeav«9y i o ow/ m • 

(0 02 1 ] 

[an 



20 





K 














g / c m a 


3.52 


3.52 


2-3 


3.3 




10.2 


19.3 


W/m * K 


20O0 


1000 




180 


250 


140 


180^ 


x 1 OVK 


2.3 




4.2 


'4.4 




5.1 


4.5 


J/s • K 






o.6a 


0.67 




0.242 


0.133 


Q cm 




5x10* 


2.3x10 s 


to 13 


3.4x lQ- a 


5.2* 10 * 


5.7^10 * j 



[ 0 0 2 2 ] ±IS ( 4 ) «Cg3tt©«*B^-f i=^&> F»^ 
K-tf>2lC*sl>XlZ % *BMfc«Hl3M«Sftfc±T— 
W(DiaS$i^lxiO s Qair^Ci^L 

Sta^ixio 6 Qt*0, CftJWTCOffiJSffiCC&Si 

w - if - o«Ftt3WST-r o 



[00 2 3 ] _tfE ( 5 ) CtlEigCDftfB 2V F1g^ 

t- f^>^cc*jc*t», «iay-ft*> Ffirsrcsjft 

^C^ffliltl^o Cft«_blB (4) ICfjkLtc 



9 

.j&mx&zctzmLx^z. mKoi^-^r-mxxm 

t ORWfr ^ 3 5 m m te*flnX(Z> £ * g| 3 ifc lift 6 & 

[ 0 0 2 4 ] JhfS ( 6 ) «:IBtgomtB^>r +tt^fc- h 

/m • K«Jb2 0 0 OW/cm ■ KJWT, £?£L<fci:l 
0 0 OW/m • K«±2 0 0 OW/m • KfiTFC**. 

Sh4ttJ»ft«rafiR-r*3t«&(c» % F© 
JR£a»*#*ffirfe5 OOW/m • KMSt*§ 0 $ 
/c_hEM(£>2 0 0 OW/m • K»y-Y+*> F#*Sfi©*> 

[0 0 2 5 3 ±IB (8) «CK»oy-f+*> Ffc-F*> 
>^CCfcl>r«:#^i^€:> KlIiORma x#SO. 2 

»fiTt$. *fc«5ft»«FCC-5 5W3WB0ia«»ec 

[0 02 6] JbiB (9) KIEiS<D^i=^e> Ffc-Ff 
>^<WRJt*S*«. »«±^ti^^-r^>F%3 

^^SScDTni (e/yn>i) »e>, y-f+-*>Fv 
-e&&t:- h^>^*ffinaoa^s«^&B(5ui-rxg 

i^KtC^^mSo CCt WSXgtt-HKfc: 
¥4^*1/ F55fi£^£;l/?K> FT*S£>/c?g;E£/i3^T 
^^f*>KV-»^f^> FiStt*-rf*^# 
>FTHfcfcWK»*fflC>*. £JKfk^fti^?&. 
[0 0 27] ±fB (1 0) $tl2i£(D#Vi^&>Ft:-h 
^>^OU®^ffi«. SSifc^ffi^S^-f+^^F* 

Xffii. Fffi«*>6. -U-lf-CcfcoT 

s^^r^st- F-»^<D?gt«cc«jii^*An^x 

Hi, 8ffiB©u-1f-CcJ:4Wii*i^Wr«K:J:*«J 

&#cc»or*ra^**> F«^as«cS5tK*^^w 
«« wrca* o , «»»ifi-c*> Fe>> * * HtfiEcD 
a^*«^e>Koa-rxgi*«^rc»-sfe©Tr*s. 
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[0 0 2 8] JBU:<D$r-f Ft- h^>*<D*BS5F 
ffi«CcfcoTf¥RSft*i'-/+*> Ft- hts^trvmrn 
te, FOlSMSfctt^Sfttffc- F^>* 

ffli)«ft:ab^^> Y<o^m^^ k wm^x b*m 
^-c^r^o ^^(fC—mcAm^mx^^tc^mti^ 

[0029] *¥mxum-rz&mihxm&* is-y- 

9ttttCC!&Kr«*. *3ffc*»lfb«BlK:J:^ry-f+* 
>F©«ffiCc»jasti*^HMbiltt, 8BKJI^6<rS(D 
f^lll^ Ti, Cr 4 W, Ni(D- 

Ni, Mo, Au, Ag, Cu, Sn, In, Ge t P 
20 +*>FiTOLS»**l«»*«HWt*>o. £fc|g2 

J¥3#0. lmm^JilmmJWT^^, KB. Jt<D;gi* 
#0. 2mm«l5 0mm«Tm o 
[0 030] «T**W*Sat«Kc<t 0 jeecftKBfcttW 

30 ^Ft-h^^coajjg^ffi^rxsiar**,, hi 

{c*yW4U-if-»DX3Q:l/«>»JBXS (X^vZflQ 
1, 102, 103, 10 5, 1 0 6 ) cc-3t>ri»wr 

*r> «ffl^^-Y^>F^>y3>as±cc^ 

tt. 'JVStfO. 3 2mm (5 feSttB^ F<DJ»S 
»0. 04mm), *8St<DgS3&*2 0 . 5mmT*o 

Wotl^O. 3mmitt**'Cftn:snfc. Mr* 
40 40t»«y-f+*>F©»S«0. 0 2mmiSco 
/Co C©WBr«ffl^-/^>F*ffiOHaiSttRma 
xO. 1 8 Mm*rtt±tf6nfc 0 ^CKH/U3>flB*»6 ■ 
y-/*-*fflC*r»Atij»X*«il/fc. »X*frtt, 59 
>PI2 0Mm, @g^3 0O0 0@E ttlXjISSOmm 

/sr*o, i. o mmfcf * rxm&mmtcmztifc. 

->X. T i . P t (S^> . Au (^) OJHl 

50 nm, Pt^2 00nm, Au^lOOOnmt^o 



n 

■Y-^>Fffl)»c\ ItatCiotAu/SnO^ 
^©^Iftl^ffiU/Co COAu/Snft^(D 
Au/Sn»$if*mt- 
YU^Z±.&mn?hfc&<D>^#X$>*). Au/Sn 
£^i^>FMffl«:*&gU ^CDXCC^&J^*** 

[0 03 1] »ci4<DJ:^^y>f1f-(cJ:^aiI$n 

m&wmici. ommf^tif o/co ^mmnwt4 o 

01^Ut3 9 2fl#f#*>fi, $3D98%-C^o 
/c. ^i^-o/c8I}igffl^^f^> KIi^'Jn> 

[0 03 2 ] C(7^cUTiOT£n/c^i^> Ft- 

*ms#>*> i o 0°c<DmmtrO6i,>x8 oo-iooow 

1 0 0°C<omm^^X 1 4 0W/ra • K-C&&C<h# 

[0033] m5\z±%mmjjU:ic<}:^xmm2titc# 

£<h, Fb- h^>^«^ffi^^S^^> 

F£vyn>, :&Jg{bK, ^Wu/SnSB 9 ^ 

e>«j3tsnr(r^. ±T^i^^fn-enT i , pt, 

y >f + * > FffiflPJCC ttAu/Sn *iH^;fc 6 ft ££JI 
o itmomsfotofc^xmmbte&btixi,**. ftfcc 

®«^g^»^<b«ffli<OXS*H 1 :7 ( 1 

01, 102, 113, 114, 106) OliOitC 

y > > y xgoMtr cctf -9 r R«<Dja*>&sf# 6 n/c a 

[0 0 3 4] C(DI*«ftUfct- h^>^©S8S3Xb 
te^2fc^Tt£*cDfitB^1^> Kb- h^>^cDi5 

fi^cca^rttffcbfcb- Fi/>^(0«JB3^ fcd 

®#>S/c«>, cot- F^>^±tcSliS«:*y ^At>fft 
*l^£*4U-tr-#^*-F*SS8U U— !f-© 
ffl;fc£»JSL;fc. ^Ute (1) *»IB<D»*B£V**> 
Ft- F^>^£J8l>/ctI-£\ (2) J/'j3>^b- F 
5/>^4 0tfflC^ t (3) «Sfi^-ft*> F* 
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b- F^»^£ UTfflC^/c*&^oCiTtf^/c 0 U-lf 
-<D£H;W*b- F^>*©|j*e»*&Cj:bWT*<fcTft 

*»9l(D»*§^-r^>Fb-Fi/>^CD|»eg>* 
«6 0 0W/m-K^-./c o 

[0 03 5] (§UfcF![2) S UC^^U-lf-JjnX^) 
9<D§£i&Xg (xryZfl 0 1 , 1 0 2, 1 0 3, 1 0 
4, 1 05, 1 06) CCOOTBMW*. giT, MfBl^ 

10 ^^ r ^^> F^fbr;u^^^ASS_hcc^7 ^ ^ 

tttt. «S#0. 5 3 mm ( 5 F<D/1 
S«0. 0 8mm), «l0fi3^5O. 5mmt^o 
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(54) UPPER AND LOWER-SIDED INSULATIONS TYPE DIAMOND HEAT SINK AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the thermal conductivity of a diamond 
heat sink and facilitate its machining by forming the whole or a portion of its vapor- 
phase diamond, mechanically divided portions which are ranged over the entire 
outer periphery of the side surface of the diamond heat sink. 
SOLUTION: A diamond coating is applied to a substrate by a vapor-phase 

synthesis method (101), and the surface of the diamond is subjected to a grinding ■■■■■■ ■ • 

machining to concurrently machine the composite substrate so as to equalize its 
thickness to the one of the heat sink of a final product (102). Then, grooving is 
applied to the composite substrate (its bottom surface side), (103), and a process 
is inserted continuously into the manufacture of the heat sink, as necessary, 
wherein the composite substrate is supported directing its diamond side to upper 
side to apply a grooving by a laser to its diamond side (104). Subsequently, 
metallization processings are applied to the upper and lower sides of the composite ,^ 
substrate (105), and as a final process, the vapor-phase diamond composite 
substrate is divided in one breath into a plurality of partial portions by applying to it 
mechanical forces along its grooves machined through the diamond sawings, so as 
to manufacture (106) the heat sink of the final product. 
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